The GABA(B) receptor antagonist CGP 55845A reduces presynaptic GABA(B) actions in neocortical neurons of the rat in vitro.
Use-dependent depression of inhibitory postsynaptic potentials was investigated with intracellular recordings and the paired-pulse paradigm in rat neocortical neurons in vitro. Pairs of stimuli invariably reduced the second inhibitory postsynaptic potential-A (GABA(A) receptor-mediated inhibitory postsynaptic potential) of a pair; at interstimulus intervals of 500 ms, the amplitude of the second inhibitory postsynaptic potential-A was considerably smaller than the first (36.2 +/- 6.2%, n= 17). Decreasing the interstimulus interval reduced the second inhibitory postsynaptic potential-A further and with interstimulus intervals shorter than 330 ms the compound excitatory postsynaptic potential-inhibitory postsynaptic potential response reversed from a hyperpolarizing to a depolarizing response. The depression of the inhibitory postsynaptic potential-A exhibited a maximum at interstimulus intervals near 150 ms and recovered with a time constant of 282 +/- 96.2 ms. Elimination of excitatory transmission by the application of 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX) and D(-)-2-amino-5-phosphonovaleric acid yielded an essentially unaltered time-course of paired-pulse depression (maximum depression near 150 ms, time constant of recovery 232 +/- 98 ms). The polarity change of the compound excitatory postsynaptic potential response at shorter interstimulus intervals was abolished in the presence of CNQX and D(- )-2-amino-5-phosphonovaleric acid. CNQX and D(-)-2-amino-5-phosphonovaleric acid also reduced the apparent depolarizing shift of the reversal potential between the first and second inhibitory postsynaptic potential-A from about 6 mV to less than 2 mV. Application of the GABA(B) receptor antagonist CGP 55845A in the presence of CNQX and (-)-2-amino-5-phosphonovaleric acid abolished the inhibitory postsynaptic potential-B and paired-pulse depression. Under these conditions, the amplitude of the second inhibitory postsynaptic potential was, on average, about 90% of the first, i.e. reduced by about 10%. The second inhibitory postsynaptic potential-A was approximately constant at interstimulus intervals between 100 and 500 ms. It is concluded that paired-pulse depression of cortical inhibition is predominantly mediated by presynaptic GABA(B) receptors of GABAergic interneurons. The abolition of net inhibition at interstimulus intervals near 330 ms may facilitate spread of excitation and neuronal synchrony during repetitive cortical activation near 3 Hz. This use-dependent depression of inhibition may contribute to highly synchronized slow electroencephalogram activity during spike-and-wave or delta activity.